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SECTION 16953A 
LOW VOLTAGE POWER CIRCUIT BREAKER RECONDITIONING 


GENERAL 


SCOPE 


A. 


This specification covers the complete inspection, testing, isassembly, preparation, 
reassembly, retrofitting, final testing, delivery, and installation of low voltage (LV) power circuit 
breakers. The process described herein shall be referred to as Class1 reconditioning, as 
offered by Cutler-Hammer Engineering Services. 


In the event there are discrepancies between this specification and the request for 
quotation/proposal, this specification shall rule. Any exceptions to this specification shall be 
noted in written form and addressed to the project engineer ten (10) working days prior to the 
due date for the quotation/proposal. The project engineer must approve any and all 
exceptions to this specification in writing. A copy of the approval must be attached to the bid 
documents. 


Failure to comply with this specification, or obtain approval for an exception, shall disqualify 
the bidder. The term “Reconditioner” shall refer to the firm performing the work described in 
this specification. 


RELATED SECTIONS 


REFERENCES 


A. The system shall be designed, manufactured, applied, installed, and certification tested in 


accordance with the latest applicable sections of: 
IEEE/ANSI C37.13 

IEEE/ANSI C37.16 

IEEE/ANSI C37.17 

IEEE/ANSI C37.50 

IEEE/ANSI C37.59-1996 

IEEE/ANSI C37.100 

UL 1066 (For originally UL listed and labeled designs). 


NOarwoN > 


1.04 SUBMITTALS — FOR REVIEW/APPROVAL 


A. The following information shall be submitted to the Engineer: 


1. Equipment list 

2. Project work schedule 

3. Product data sheets 

4. Major component ratings including: 
a. Voltage 
b. Continuous current rating 
c. Interrupting ratings. 
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1.05 SUBMITTALS -- FOR CONSTRUCTION 


A. 


B. 


The following information shall be submitted for record purposes: 

1. Final as-built drawings and information for items listed in paragraph 1.04 
2. Wiring diagrams 

3. Certified production test reports 

4. Installation information 


The final (as-built) drawings shall include the same drawings as the construction drawings 
and shall incorporate all changes made during the manufacturing process. 


1.06 QUALIFICATIONS 


A. 


The reconditioner shall be a division of a nationally recognized domestic manufacturer of LV 
power circuit breakers. The reconditioner shall utilize his original breaker manufacturing 
technical design and manufacturing staff for consultation and direction during the course of 
the reconditioning. 


The work shall be performed in a facility that is dedicated to reconditioning. Only factory- 
trained engineers and technicians that are experienced in performing Class1 LV power 
circuit breaker reconditioning in compliance with this specification shall be utilized. 


The reconditioner shall have a minimum net worth of $500 million to ensure financial stability 
during and after the completion of the reconditioning process. The reconditioner shall have a 
minimum of five (5) dedicated reconditioning centers strategically located in North America. 


The reconditioner shall be part of an engineering service organization with experienced, 
factory-trained field engineers and technicians familiar with the installation and start-up of LV 
power circuit breakers. 


The reconditioner shall have a minimum of thirty (30) field service locations staffed with 
engineers that are available on a 24-hour basis for emergency service. 


The engineering service organization must have the capabilities of on-site cell alignment, 
breaker levering system repairs, and control system modifications. 


. The engineering service organization shall have the capabilities to perform computer- 


generated short-circuit, coordination, and load flow studies for final breaker trip settings. The 
engineering service organization shall also have the capabilities to perform harmonic 
analysis studies and filter design, if requested. All studies shall be conducted under the 
supervision and approval of a registered professional electrical engineer skilled in interpreting 
studies and test results regarding LV power circuit breakers. The registered professional 
electrical engineer shall be a full-time employee of the engineering service organization. A 
part-time consulting engineer, or an engineer that works on a retainer, is not acceptable. 


The major contributors to the reconditioning process, the reconditioner, the engineering 
service organization, and a LV power circuit breaker manufacturer shall all be part of the 
same company to establish “turnkey” responsibility for the quality of the reconditioning. 


All reconditioning shall be conducted under the direction of a quality control and 
reconditioning standard, pursuant to ISO 9001 certification. A quality certificate shall 
document the progress of each breaker through the reconditioning process. The 
reconditioner shall have multiple locations (minimum of five) strategically located throughout 
North America that share best practices of reconditioning and work to a consistent national 
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standard. They shall utilize the same task-specific equipment for cleaning and testing at all 
locations to ensure the quality of the product. 


1.07 DELIVERY, STORAGE AND HANDLING 
A. Upon receipt at the reconditioning center, the following process shall be performed on each 
breaker. 
1. Assign a unique job and breaker identification number. 


2. Record all nameplate data, customer identification, existing trip settings, and all numbers 
unique to each breaker by direct entry into a national computer database archive for 
future use and retrieval. 


3. If electrically operated, record all accessories included on the circuit breaker, as well as 
the close, trip, and charge volts. The latest copy of the customer's control schematic 
shall be obtained prior to disassembly and/or test. The reconditioner shall have the 
capability of retrieving control schematics for the breakers manufactured by its company. 


4. The circuit breaker will be inspected for physical damage: parts that need to be replaced 
will be recorded. A quotation will be issued to the customer for replacement of the 
defective part(s). 


1.08 OPERATION AND MAINTENANCE MANUALS 


A. Equipment operation and maintenance manuals shall be provided with each assembly 
shipped and shall include instruction leaflets, instruction bulletins and renewal parts lists 
where applicable, for the complete assembly and each major component. 


PART 2 PRODUCTS/SERVICES 


2.01 MANUFACTURERS 
A. Cutler-Hammer 
Be 
C.. = 
The listing of specific manufacturers above does not imply acceptance of their products that do 
not meet the specified ratings, features and functions. Manufacturers listed above are not 
relieved from meeting these specifications in their entirety. Products in compliance with the 


specification and manufactured by others not named will be considered only if pre-approved by 
the Engineer ten (10) days prior to bid date. 


2.02 RECONDITIONING WORK 


A. All breakers to be tested as follows: 


1. Each primary pole insulator shall be tested for dielectric integrity by applying 1000V AC 
between each conductor and ground and between line and load. 


2. With the breaker closed, measure the contact resistance using a 
10-ampere conductor. 


3. Measure the trip bar force using a force gauge. 


“s Note to Spec. Writer — Insert data in blanks 
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4. Measure the trip button/actuator device force using a force gauge. 


5. Verify continuity of current limiting fuses (if equipped) and measure the resistance using 
a 10-ampere conductor. Check blown fuse indicators’ integrity. 


6. Verify overcurrent trip device operation via primary injection (not required if a trip unit 
retrofit is to be installed). 

Electrically-operated breakers shall receive the following additional tests: 

1. Charge the breaker. Close and trip electrically. 

2. Verify undervoltage, pickup, and dropout (if equipped). 

3. Check auxiliary switch operation and condition. 

The results of all the above tests and measurements shall be entered into reconditioners 

centralized database. 

The circuit breaker shall be completely disassembled to its component parts. All parts shall 

be inspected for wear and physical damage. 

All heavily carbonized components shall be cleaned and degreased in a Vaque® Wet Blast 

System to produce a smooth finish without degrading the component's surface. 


All current-carrying parts, main/arcing contacts, ground contacts and primary disconnects 
shall be cleaned, burnished, and polished in a TOREX® vibratory system loaded with a 
medium specifically designed to clean silver plating. Dry blasting or other abrasive cleaning 
systems which can remove silver plating or distort the contacts’ surfaces shall not be used. 


. All pole piece moldings and insulating components shall be cleaned in a Giant™ ceramic 


polisher that cleans and polishes the components’ surface without scratching. After cleaning, 
each component shall be dried to obtain 1000 megohms when megger tested at 1000V DC. 
They shall be sealed with a dielectric grade sealant. 


All heavily soiled and/or greasy items including mechanisms shall be initially cleaned in a 
non-abrasive agitator filled with a biodegradable cleaning solution capable of degreasing, de- 
scaling, and de-burring without degrading the components surface and without the 
introduction or embedding of grit or other abrasive materials. 


All frames shall be stripped to bare metal in preparation for plating. Spray painting of frames 
is not acceptable. 


After cleaning, all ferrous metal frames, mechanism parts, and linkages shall be yellow-zinc 
dichromate plated to provide superior rust resistance to exposed and hidden surfaces. 
Painting of covers, handles, and indicators is acceptable. 


A detailed inspection shall be performed of all mechanism components and linkages to 
detect stress fractures and excessive wear that can cause premature failure. Magnification 
shall be used on small components if necessary. 


Arc chutes shall be hand-wiped and cleaned with a clean dry cloth. They shall be megger 
tested at 1000V DC. If the megger value is less than 1000 megohms, the arc chute 
assembly shall be dried and retested. If the retest value is greater than 1000 megohms, then 
arc chute surface shall be sealed with the manufacturer's recommended dielectric grade 
clear sealant. If the retest value is still less than 1000 megohms, then the arc chute shall be 
replaced. 


16953A-4 12/02 


Alpha PSG Index [Numeric PSG Index Microsoft Word 


PART 3 


LOW VOLTAGE POWER CIRCUIT BREAKER RECONDITIONING 
SECTION 16953A 


Charging motor (if so equipped) shall be removed. The drive shaft bushings shall be 
inspected and replaced if worn. The motor shall be cleaned and reconditioned. All ratchet 
pawls and springs shall be inspected and replaced or repaired if necessary. 


Gearbox (if equipped) shall be removed, disassembled, and fully inspected. Any defective or 
leaking components shall be repaired and cleaned. 


. The circuit breaker frame shall be reassembled using new yellow zinc dichromate plated 


hardware. 


The reconditioner shall have a database of instruction books that list the original 
manufacturer’s information on recommended lubricants. When the recommended lubricants 
are no longer available or have been changed, the reconditioner’s new breaker design group 
may analyze and recommend newer, high-technology lubricants as a substitute. 


. The operating mechanism shall be reassembled, lubricated, and reinstalled on the circuit 


breaker frame. 


The reconditioner shall reassemble and install the main and arcing contact components and 
lubricate as recommended by the original manufacturer’s information. 


Reassemble, lubricate, install, and align the racking mechanism and the electrical and/or 
mechanical charging mechanism (if applicable). 


Install all electrical components and secure wiring harness (if applicable). 


Align the contacts for proper surface wipe and mating. Perform a contact wipe test. Verify 
that the percent contact wipe and the wipe width are per the original manufacturer’s 
information. 


Adjust the main contacts for proper gap, pressure, and contact resistance and adjust arcing 
contacts for proper gap per the original manufacturer’s Information. 


. Install new Cutler-Hammer Digitrip microprocessor trip system as requested in the purchase 


order. 


When a new trip device is added to the breaker or when changes are made to the original 
mechanism or arc interruption system, an additional nameplate shall be installed in 
accordance with IEEE/ANSI C37.59-1996 section 8.3 and shall include the unique 
serial/identification number. 


EXECUTION 


3.01 GENERAL PRODUCTION TESTING 
A. Each reconditioned LV power circuit breaker shall be tested to the applicable sections of 


IEEE/ANSI C37.50 Section 6 and UL-1066 if the breaker was originally UL labeled. The 
testing shall include but not be limited to: 


1. Measuring and recording trip bar force 

Setting of the microprocessor trip 

Performing control and secondary wiring and device check tests 
Performing dielectric withstand tests 

Performing no-load operations tests 

Verifying interlock and cell interface 


oa rw hn 
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7. Test position dielectric withstand (original UL labeled breakers only). 
Measure and record the circuit breaker’s trip bar force. 


Direct-acting trip devices shall be tested/calibrated to determine their conformance to 
published trip characteristic curves. Each breaker shall be primary injection tested using a 
sinusoidal-wave-shape, single-phase 60 Hz current at a convenient voltage. The primary 
injection test device shall be computer controlled to assure accuracy in the applied currents. 
The primary injection test device shall be capable of direct output of the test results to a 
printer or storage device. The following applicable tests shall be performed: 


1. Long-time-delay-element pickup 
Short-time-delay-element pickup 
Instantaneous-element pickup 

Time delay of long-time-delay-element 
Time delay of short-time-delay-element 
Ground-element pickup 

7. Time delay of the ground element. 


oar wh 


Perform control, secondary wiring, and devices checks per IEEE/ANSI C37.50.6.3 to verify 
that all connections are correct per the wiring diagram. Those circuits for which operation or 
testing is not feasible shall be checked for continuity. 


Perform dielectric withstand tests per IEEE/ANSI C37.50.6.4. The applied test voltages shall 
be essentially sinusoidal (within 20% of the rated frequency of the circuit breaker being 
tested) and shall have a minimum crest value equal to 1.414 times the specified test voltage 
potentials. The potential shall be increased gradually from zero so as to reach the required 
test value in five to ten seconds, and shall be held at that value for one minute, except for the 
momentary control voltages (listed in 4 below). The following test values are applied to Class 
1 reconditioned LV power circuit breakers. 


1. 2200V AC for the primary circuit of a completely assembled circuit breaker 


2. 1500V AC for secondary control wiring and control devices, including current sensors 
and magnetic latch, except (3), (4) and (5) 


3. 1000V AC for new or reconditioned motors 


4. 500V AC momentary for control devices and circuitry operating at 80V AC RMS (110V 
DC) or less that are not connected directly to the primary circuit or external, secondary 
control circuits 


5. Twice rated voltage plus 1000V AC for undervoltage trip devices operating at a voltage 
above 250V AC 

Perform no-load operation test per IEEE/ANSI C37.50.6.5.1 (for electrically operated 

breakers). 

1. Five (5) closing and five (5) opening operations at minimum control voltage 


2. Five (5) closing, five (5) opening, and five (5) trip-free operations at maximum control 
voltage 


3. Two (2) operations to check anti-pumping which shall be performed in the following 
manner: 


a. Apply uninterrupted control power to the closing circuit of the open circuit breaker as 
the closing signal. 


16953A-6 12/02 


Alpha PSG Index [Numeric PSG Index Microsoft Word 


3.02 


LOW VOLTAGE POWER CIRCUIT BREAKER RECONDITIONING 
SECTION 16953A 


b. Trip the circuit breaker. The circuit shall remain open until closing circuit power has 
been interrupted and then restored. 


4. Check all other devices, both electrical and mechanical, for proper operation. 


. Perform no-load operation tests per IEEE/ANSI C37.50.6.5.2 (For manually operated 


breakers): 
1. Five (5) closing and five (5) opening operations 


2. When shunt trip is used, a minimum of five (5) openings using the shunt trip at the 
minimum control voltage specified for the coil 


3. Five (5) trip-free operations 
4. Check all other devices for proper mechanical operation. 


. Verify the functional operation of all circuit breaker interlocks and cell interfaces in a cell 


structure, preferably a cell in the reconditioner’s facility. 


Original UL listed breakers shall have their dielectric withstand verified by placing the breaker 
in the test position, closing the breaker, and applying 2200V AC across the cell’s primary 
conductors for one minute. No dielectric breakdown shall occur. 


Test the trip device mechanically or by application of proper voltage to the device to establish 
positive tripping of the fused circuit breaker. 


K. The undervoltage device will be tested for pickup and dropout voltages. 
. Acertified test report of all standard production tests shall be available to the Engineer upon 


request. 


. Factory tests as outlined above shall be witnessed by the owner’s representative. 


1. The manufacturer shall notify the owner two (2) weeks prior to the date the tests are to 
be performed. 


2. The manufacturer shall include the cost of transportation and lodging for up to three (3) 
owner's representatives. The cost of meals and incidental expenses shall be the owner’s 
responsibility. 


FIELD QUALITY CONTROL 
A. All breaker information, unique identification number, and reconditioner test results shall be 


recorded on the reconditioner test form and in their centralized database to track each 
breaker for predictive maintenance. A copy of the test form, with the test results and a quality 
certificate, shall be delivered with each circuit breaker. 


B. Each Class 1 reconditioned LV power circuit breaker shall include a two warranty. 


3.03 MANUFACTURER'S CERTIFICATION 


A. A qualified factory-trained manufacturer’s representative shall certify in writing that the 


equipment has been installed, adjusted and tested in accordance with the manufacturer's 
recommendations. 


3.04 TRAINING 
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A. The manufacturer shall provide a training session for up to five (5) owner's representatives 
for = normal workdays at a jobsite location determined by the owner. 


B. The training session shall be conducted by a manufacturer's qualified representative. The 
training program shall consist of the instruction on the operation of the assembly, circuit 
breakers and major components within the assembly. 


“s Note to Spec. Writer — Insert data in blanks 
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